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COMMISSIONER 




T 1020020064344 



\^^%\ 
[^^§21 SSI 

[^SjOl] 

[SSI 

[□Bieii 

[□B|0I3C] 
[^S2j ^^^J\\ 

t^S2j s^s:*!! 



#^ ^:^>: 2003/5/9 

^&IS& 
0002 

2002.10.21 
B41J 

0IOIH §^^£| IjlSS iJBS! H^MdllH % 

Monolithic inl< jet pri.nthead having taper shaped nozzle 
and method of manufacturing thereof 

1-1998-104271-3 

9-1998-000334-6 

1999- 009556-9 

OlSHS 

9-1999-000227-4 

2000- 002816-9 

Ol ai EH 

CD 0 — I 

LIM.Hyung Taek 
720130-1063528 
137-937 

Aie^^AI AiSqi ^dH4S g^bH^□^OHI^M 106S702S 
KR 

SHI N.Jong Woo 

691123-1030319 

442-745 



49-1 



1020020064344 



mm 2003/5/9 

mm=?- ass sgD^s§i!o^^^M 232s 

505S 
KR 

SONG.Hoon 

720719-1320921 

151-010 

AHS^^AI ^9^=?. <Maji2S 608-33 
KR 

OH.Yong Soo 

590204-1042510 

463-030 

^^Ai m^^=? ^mo\m m^om^ 206m 

307S 
KR 

01 sr^ 

LEE, Chang Seung 

700809-1520211 

137-064 

AIS^^AI AiS^ gfbH4S 825-4 
KR 

Oil £|§h sa^AF M S^i^UCK C||£ieJ 

ois^ (oi) cudiej 

OlSHS (2J) 

20 S 29.000 S! 

30 2 30.000 c! 



49-2 



1020020064344 
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0 21 OS! 
29 t,^ 1.037,000 ^ 

1.096.000 S! 
1. fi^^AI- SAHIAH(£3)_1S 
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H^l^^. ^^ti^Sf nflul^csq. oj^ ^fl^o] ^^^^ 71^04. 71:^ ^^o\] cf>^ 

^7} ^^^sio^, o] iit-y-f^^ ^i^^fif n ^^s] <i4. ^^>*^7]7] ^^^^^ 

^^Jtb ^7l£^«>)l ^^<:>#^ wlii^ ^^^^ ^^I5.^>§t!: ^ 

7lf-o.s>H ^^^^tq-. ois!]- ^ 45.^, ^^7|^ 7}^]t^ ^^.2.3. o] 

j£ 4 • 
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I 

1020020064344 #^ '^AA- 2003/5/9 

7>^ <a^l^ <^ja^ H^H^ll^ % n. {Monolithic 
ink jet printhead having taper shaped nozzle and method of manufacturing thereof} 

£ la ^ £ ib^ f^Hfls] «j-^o^ ^fis^lj^s] q-Ei-tfl 

:E 2a ^ :£ 2b^ 'a^l^ '^JS^ -^^11- uJ-Efifl li<^l £1^0. 

iE. 6a Ml^l £ 6c^ ^ ^^a^ = <H1 ^t^s]^ dH,']- 

:£ 7 £ 17^ £ 4011 iA]^ oj3^ s^b.5|1:e.si HV^^ltl: ^l2:«cJ-^* ^^11 
£ 18 ifl^l S. 20^ £ 5<H1 #eflolB* 7>^ '^Ja^ «> 
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110...7l:& 120,220. . 1- ell ojH 

121...^1im:# 122...;^fl2 iis^ 

124. ..^^iE^ 126. ..m^s:^ 

127... A] 128,228...'i^<i!-^ 

132...<^ja ^^tH 134...<^ja ^11^ 

136...DllM-i-^ 138,238...ii# 

138a, 238a... srV-^ 138b , 238b ... 

142... .^lEi 144...S.^1 
229... 7>o]c 

H7> <a^]S- t^-^ <y^l^ oj^^ ^ >ll2:«o'-'S<Hl ^tb' 

<20> ^tiV^i o.^ oj3^^ H^E^jc^^ o]^^ oj^o:) nl::i^^V <2li ^ (droplet 7l^-g-^l 

€*>fe -^^l*:^} Afl>^o^ <^lifl€rl-^ ^j-^l^lc]-. 
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^]^]^ = ^ 3.7]] ^7>;^l 

^^-71 ij-^fi] <^j3^ 5.fim«iis^l>«>i^ ^l^VM^* ^ 

7)1 S]^, ^lE^oflA^ <lol trjE^ofl ol^^V ^l^^ 300°CS. 7V<S^cf. 

^11^^ 7H>7fl ^cf. Pjs. ^e<^i <ya7> 

cfA] ^-=^r^ (top-shooting), >^1-o1J=-tt^ (side-shoot ing) , «-^-tt^ (back-shooting) 
^ Sicf. lJ-<^^ "^fl^o^ «j-^ol 

21-^ «cj-^<^l'^, ZLsjjl Hll-O^ A^;g- 0^3. ^-^^^ S.# 

^o] A-ls aVcflo] OJ3 ow^ o. ^^vtq. 

<23> olsil- ^o. Hj.^^ oj^^ a^E^]^^ <ya]-^ o.^ t:|.o.2|. 
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A}o]s] :?V'a(cross talk)^ ^^1*>^>H£ tl^tb '^H^ 7>^«1: t!" #o><i> 

^t^. ^, DPI (dots per inch)* ^ol7l ^SflAi^ cf^o;) i^^^ Jl-gJES. afl^l^ ^ 9X 

o]o]: tlrcf. Ji^ 91^% ^^^i^. ^^als.^EV<^ja7i- ^ <ya ^^ttl 

ofl <ya7> 5^^Slfe>7l7]- 7}^^V t!: fj-oj-o): ^Vcf. 7]-^^ ^^H^ ^jE^Sl 

<24> IE la ^ £ Ib^ ^Efl^ <i^-^ IJ-^S] oiH^ Dl^^^l 

us 4,882,595^ofl 7]\M^ ^^Hsj]^^ cjL^§ ^7fl A>Ali ^ ZL 

<>^3. '^^ j£# ^f^^* ^d^*>7i ^^^o]x:^, 

<25> £ la ^ H M :e^1^ ^2flSl oj3^ n^^a^l^^, 7]^(10)^-, 

^ 7m(10) ^oil -i^lsjol °J 3(29)71- ^n^^l^ %15L ^^wl(26)l- tb^^l-fe ^^(14)3}-, 
^^tH(26) i^ofl ^^15]^ ^1E1(12)S+. '^JH ^-«^(29')ol Efloj^l ^^Vo^ h:. 

#(16)<^1 i^l^ €£fl^lB(18)l- ^wl^>Jl Sicf. ^V7l ^1EK12)<^1 ^Efl^l ^ 

^7> *lEl(12)<HlAi <io] ^flHl(26) tfl<^l ^n^^ ^^J 3(29)71- 7><i 

^1^ i*l#(28)<^l ^S^^^^. tHl:(28)^ 711^^ o.^ ^^>^>7ll slJEL. .oHl xz^^ oj 

3 ^^ttl(26) tflofl ^]]^^^ <^J3(29)<^1 <a-^ol 7>5fl^ 2^^(16)^ -f-^B ^..^a ^-l^^(29')ol 
itl^S. S#^cl-. H nliq^^(22)S.^El <^JH ^H^(24)^ -f-Sfl ^Jwl(26) 

<^J3(29)7> l^<as]ol 013 ^^tH(26)fe nfAl «^J3(29)^ m]^^. 

<26> 1151 c-11. ole-lt!: 7>:5l ^eflsl ^-T=r^ *?}-<^sl 0,13.5! =?1B^1 = » ;*llS*l-7l 

^^^i^, ic#(16)ol ^^^^ b^^ #eflom(18)5!l- <^^3. ^^tH(26) ^ °J5L 
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1020020064344 W^ 2003/5/9 

^11^(24) ^o] n ^^i^ 7l^(10)# "g^S. ^mt}c^ ^^*H<^> ^ 

^ol i::^ l-2llo]H(18)i2l- 7l:^(10)2^ -g-^Alofl ^^^S^ §.;j|l7]- ^^^^^ ^ ^ 

^IS-Ai 2002\S 1-i 29'U°\] ^*1^7lli3i^ 2002-007741:^5- ^7fl^ #^^^1 tb^^^l 
#-^<Hl 7)1^1^ ^^fl^ (monolithic) ^^a.^ H^m^l:^7> SAlsjo^ ojcf. 

£ 2a5q- £ 2b» ^^1 ^i-S^Va, 71^(30)^ S^^-^lfe ^^^^ 

tt1(32)7> ^>^J£]CH SXji 71:^(30)^ Hflig^oll^ oj3 o^^ nflu|^£.(36)7> 

^l]^(34)ol ^^^^<^ 9X^. HS^ZL, 71:^(30) ^oHl^ #^f^(41. 42, 43) 

o] ^%S\o] o]^o]^ i^-^ l-5^1<ilH(40)7> 7]^i30)^- ^^^^o] o^icf. 

eflolB(40)ollfe <ya *«w1(32)2] f^^^ofl tfl-§-s)^ ^^lofl ii^(47)ol ^^^5lc>l 

i^#(47)5l ^eflofl^ £^1(46)<H1 ^-jEl (45)7)- Hfl^lsjol ojcf ^.^(47)0:1 

7}^^^M^]^ ^^Hl(32)^ ^o] aj-*j:0.s o^^J-sl ic:^ 7|.o]^(44)7>^^^£lo^ o^cf. 

^7] *1B1(45)<^H ^^5^ *i^^'?^#(41)# ^«fl <^Ja ^^tfl(32) ifl-^^ ^JH(48)S. 
^£|J1. ojofl ic)-e^- oj3(48)^ «1-^S]<H ii1^(49)ol A^^^^^cf. AgA^^ Bll-(49)^ 

'"Ja ^«tH(32) i^<^l ^n^^ <y3(48)«ll -y-^^ 7l-^rl-7ll SlJl. ojo]] tcj-s^ 0^3^(43)^ 
i^#(47)* ofl^(48')o^ ^Bfls. H T=f^'^1, ':fl7lfif <^<ja(48) 

^ S^<^1 ^-§-*>fe a^^^oil nl]q#=(36)S.-?-E-1 <^ja ^11^(34)# -i-efl <ya 

(48)71- l-S^Sji^A-l oj^ 01(32)011 cf^l <ya(48)7l- 

49-9 
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<29> ^7]^ Hl-Sl- ^Sl- 7>^ #2flfi] oja^ S^HSll^oll ^C^Ai^, 

<30> ZLBic^l, £ 2a ^ £ 2b<^l i^l^ -^^fl^ H^B^Il-^oll ^cH^i^, ic# # 

ellolH(40)l- o]^^ 1-^##(41. 42, 43)0] ^^^7]^^^ ^^^oj] s^tfl ^A^sj^c-fl. 
si?!: ^n^]^ 42 , 43)^ ^^^11- ^^Tfl ^^j*V7l7> ' 

^^^Vi^. i^S l-eflolB(40)^ ^^^17]- cH^ 5/an ti1il2^ ^o}^] 

(47) ^ ^o]l- ^Tfl ^^^^M ^srl-^^^o] o|c^. 5Et!:. h:-^(47)^ 1-^#(41. 
42 , 43)«^ <J^Z]-^o.5.M| i^#(47)^ #^^0.3. 3l;gol 2l-o>;<l^ 

oj3^ ofl^(48')o^ ^^^^^1 ^-l^l-slfe 033 ofl^(48')o:| ^ofl 

(48) JL^S] 4M^^::^^(meniscus)7> ic:^(47) tflofl ^-^^s);^! ^^}JL 0^3. ^^^1(32) ^ 

(44)* ^^^Al^cl-. ZLe^M-, 7>ol = (44)o] ^ojyV U]^ ^T]] , 71^(30)^ ^ 

^^Wl(32)» ^^^*>7l7> 5)1^, SE*!- 7V61^(44)o11 o^^ 

(49) ^1 ^%o] ^^1^0] ^^5^ ^ ^-^.H-S., 7Vo.l^(44)oll hL^ 
(47)S^ ^o]^ ^y-tr] ^^sV^ c-flofl^ t.M)7> ^Cf. 

<3i>- -LB^Jt, f^eflo] oj^^ HflB«fl^«^l^i^ ^]Ei(45) ^^<H1 ^^^^ l-^f^l-(41. 

42. 43)^1 ^7l^«?l ^"^^ >y-2|-l-(oxide) SEfe ^^l-(nitride) -f-S] <i;^iE£7l- 
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<32> ^ ^Vt^ o. ^7]c4 ;g.o. ^gfl ^^^o^ ^^j^ sj);g§].7l o^^].c^ ^^S., ZL 

^ s.^ o. ^o]^ ^^o^ ^^^s^H ^ s# 

<33> ZLelJL, ^ ^^9] cf^ >a-7l^ -a^l^ «^oi5L^ ^^B«ll:^^ 

<34> A^V7lo^ 7l#^ *l-7l ^ tfl ^ 

<36> >^l-7l 7l^ Cf^^ >^7l Cf^S] ^<H1 

#S1 ^}^7} ^^S\o] ^^^S\JL, ^7] <i^^>L>f^oll^ ^7] }r.^2] ^^^7} ^^^^ # 

<37> ^7] i::^ f-ellolHS^ >a-7l -S-Jl^lr Aj-o] ofl nj-^SlD^, ^V7l -^^ofl 

^^l^f^ ^V7l oj^ ^flo^ q^«.o^ oj3= 7><i^>^ frlE^; ^ 
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^5)^ ^wl^H, 

^^#^5. ol^o^^lD^, ^V7l <i^^^#o]l ^^^^^ ^7] Aj-a.^ #^^0.^ 

<40> <^7]ollAi, ^7] ^^7\ 7]^ ^d\\ ^^^O^S. ^1 1 , ^2 M. 

oil Pl-^sli^, £^1^ ^7] :^]2 >^7l ;5ll3 ^\o]6\] Df^E)^ ^o] a> 

<41> He^Jl. ^^7] ti^#-i-oll ^A^£]^ >y-7l ^>-^^ ^^C] ^41-0.^ <^1^^^ 

^. . . 

<42> >^l-7] 'i^'LVf^^ ^7l£#o1] o^^i] 10 - ^Qm^ ^nS. ^7] 

<43> ^^V, ^7] l-eflolH<^l^, ^^tH^ ^^oil afl^ls^D^ ^^7] ^ 

<45> ^V^, AI.7] Aj.7] <g;5ii^ Aj-ojo]!^ ^°!#ol n].^^ o^Cf, 
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<46> 2Et!:, ^>7] *>-?-<Hl^ ^7] 0^3. vfl-^S o^^^ 7>o]H7> ^^^^ 

<48> =l^JL, ^ ^^^^ ^^7]^ ^Sl- <^^1^ 

<50> (7» 7l^# ^al^r>^ ^^1; 

<51> (14) ^7] 7]^ t^^9] ^^>^-2-S ^#*>^>^i, ^7l ^lE^oll 

^^^*>^ ^wltbcf. 

<54> n.B]JL, ^71 (71-) 7l:^o. cq]o]3J]S ^ «>#^ 
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<55> ^7] ^7] 7]%^ ^^ci\] ^^^^\^ ^Tjlfi]-; ^7] 

^^^^1-^ -^-71 ^12 ^<H1 ^1-7] £^11- ^^i^}^ ^n^, ^12 

^^f^4 ^7] £^1 ^oll ;^13 ^^^S>^ ^7111- i^^V^ tll-^^srVcf. 

<56> SEt!-. ^^l<Hl>^i. ^7l A>clo11 Aj.7l ^fla^o^ ^s.ofl tifl^ls] 

<58> ^V^, >^V7l ^o]] ^o^f^^ ^^^tb ^, ^71 ^011 >^7l <i^£^^ ^ 

^^^^1-^ ^7^1S^-; ^7] i::^^ sl^3#^ ^^^§V^ ^^^l^if; ^J-7l 

^11 ^ofl >a-7l i^^^ ^^^*>7l ^t!" ^12 Eflolss] ^^O^S. ^^i^} 

<60> c«^7lollAi, >^7l srV^ >^7] ^^f^*^ ^-§-^^ ^<^1 ;?i<^^Z^-^0. 

<6i> OL^\JL, ^^7] m ^ ^12 i£efl;^liiiBS. ol^o^^ ^ 
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<62> <5l ^-f . ^^1-71 ;*112 S.S.^\^3.% ^7] iS.ell^l>iB^ S.^:^^-^^^ ^ 

<64> nelJi, ^M .^ll s)^5#Jil- >^j-7l ^<H1 ^7] ^^^^r^^ ^7l£^^ ^tb 

^T^lSf, ^1-71 ^2] n}^ :^^.o]l ^^^^ ^y] ^Z^-^V*^ 
<69> ^7] (S^-) ^Tllfe. -^71 -i-^fl 71:^:^ ^Zt^Vc*^ -^1-71 o^3. % 
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<70> ^7]^ ^ ^v^o^ /^1S«J-»^<H1 ^fl^o] ^^^^ 7l:^'^Hl 

tfl<^l3l i.#oi p>^^ ^g^|o]E7l- ^^jslss-. ^'U n'=>]^ ^<Hl^i 

<7i> ol3r>, £1^^ ^S^l-'SAi ^ ^vt^o^ wl-^^t!: ^^Hl* 

^'^<^]^^ ^'U^ ^"^tb ^^^-S-dil- i'S^Ml^i z| ^A^^^tS] 3. 

=T^£ 9X^, n ^H<H1 ^1 3^ ^o] ^£ oicf 

<72> £ 3^ ^ ^}^^^ ^^1^ '^ja.^ 5.^^5)1^^ 

<73> £ 32f £ 41- ^^^1 ^S^>iS, <^jadl! HflH^flH^ 7l:a:(110)<Hlfe <ya.7> 
^n^^l^ "^JH ^^tH(132)2f, 132)5- «^Jal- ^^^}7] 136)^4, 

^^Bl(132)5q- ^11 136)1- ^H^(134)ol ^^^^cf. 

<74> <^7l<^llAl, >^V7] 7l:^(110)-^5.^ ^^SlS.^ :^]2i<=^] ^e] A]-g-£]^ ^e1^ ^lols!] 

A ^>-§-m ^ ::LelJi, ^^tH(132)^ 7^(110)21 fiig^oii 7>^ 

O^sf ^^^2] ^^vo.^ ^A^^ ^ o;icf. ^1-71 nflq^c(i36)^ oj^ ^fliH(132)^ oj-efl 



49-16 
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^6\] 71^(110)21 afl^^ofl ^^^^ ^ 91^^, '^JH* ^JL «ya ^^d- 

ZLBlJL, <^da ^^Wl(132)2l- n|]qf.^(i36) AHofl^ ol^.^ A-^S. 
^(132)ol 71:^(110)^ ^^^^ ^^^}^ ^^d€ ^ ^4-. ""^B. ^11'i(134)€r 

^^tt1(132)2] a>^ig f^^:¥-^<Hl ^^^sli^H. :i ^^^^ ^^^5. € ^A^] «]-#^^>cf 
. ^fl'i(134)2l ^^o] o}i^xi\E\^ ^^^^M ^ t^*a=t!: 

^7l^ u>55f ^o] ^fltJ](i32), ^11^(134) ^ i^flMl--^( 136)7}- ^^^sIcH 

Sl^ 71^(110)2} ^v^oll^ ^# #eflo]H(120)7V nl-^^cf. ^g,|olB(120)^ 
^^a1(132)2} >^^^^ <^lf^^, ^^tH(132)2l ^^ofl ^^lofl^ ^^3. 

^7] #eflolB(120)^ 71:^(110) .^Hl ^f^^ cf^o) ^^^_os. oj^c^l^cf. 

^11 ^ ^12 :aJ:#(i2i, 122)4. *i^-£f^(124)4-, ^13 ^:£^(126)4. 
o]=o}^ 1^'a:f^(128)^ S^^V4. ^11 ^ ^]2 ^:^#(i21, 122) 

ojofl^ ^1E^(142)7]- 4^3£]D^. :^]2 Ji^#(122)3}- ^]3 -aJ:#(126) ^olofl^ £;^1(144) 
7} oV^^4. 
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<79> ^^7] :a:£f^(passivation layer,' 121)^ l-£flolB(120)l- o]^^ cf^o^ 

(121)^ H ^^^-Slfe ^lE-l(142)^ :3. o>gflo:| 7l:sa:(110) ^'^^ *lEi(142)^ 

<80> iiJ:#(i2l) ^<H1^ <ya ^^Hl(132)^ ^^^^] ^^l^H ^Jw1(132) vflJf 

71-13:1-^ ^1EK142)7]- i^#(138) ^^<^1 ^1 ^1B1(142)^ 1-^1-<^1 £ 

l-(tantalum nitride)4 ^^^fl^ 
<8i> >^V7l >H12 ^Sf^(122)^ :^ll iJ:#(121)5£l- *1B1(142) ^ofl n>^^T:f. >^7l >il2 JS. 

J:#(122)^ H ^o]] D>^5]^ <i^H#(124):4 O. oVEflo^ *1eK142) ^Vojo^ ^o^ji). ^ 
^](U2)2] ^s.^ DV^^cf. ^7] :^]2 iJ:#(122)i£ 121)4 ^^r^H 

<82> ;^il2 iisf^(122) ^<Hlfe *lBKl42)5q- ^7]^o_S. ^^51<>1 *1EK142)<^1 ^Bfl 

^ ^#1- ^7l-^>^ £.^1 (conductor. 144)7> o>^^ci-. ^^^l £.^1(144)^ "^^^^ ^12 
^:^f^(122)<^l ^^^^ ^]1 ^?^*(Ci)* ^^HU2)^] H ^^^^ S.^] 

^^1 3fl:E.ofl ^7l^O.S ^^^Cf. HBlJl, H^l(144)fe S^^^O] Oj:J- 

tl- <m^cfl <y:^cl-i-oii4 <y:^D]:^ ^^0.5. oi^o^^ ^ ojcf. 

<83> ^7] <i^£^(124)^ ^7] 7fl2 Ji^f^(122) ^<H1 ^>^€ ^ ^1-7] 

(124)^ ^lE-1(142)fiV ^1EK142) ^"d^l 71^(110)4 .^^#^1-^ <i'^'tl:#(128)^S 

^£Al7l^ 7]^^ ^-2.^, 7>%-t!- ^tH(132)i2f *1E-|(142)1- 2.^ ^ 

. ^71) ^o] uV^^l^Vcf. cfoV^ <i^£.f^( 124)4 J£^l(144) ^}o]o] ^c^ 
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^ «i^£#(i24)^ £xi](i44)5.-?-Ei ±^ ^^■ir ^^^s\o]<>^ ttcf. ^m, ^ 

^S#(124)4 *lel(142) A>olo^ ^Mtb ^<5l ::z--i- ^><5l<Hl 7fl7l|^ :^]2 ^S. 

#(122)<H1 s^sfl ol^o^^ ^ o^cf. <I€-£#(124)^ :a-X#(121)2f ;Hl2 ^ 

^#(122)* ^-i-^H ^^^^ ^12 ^^*(C2)^ -i-^fl 71^(110)0] ^i^o\] ^#^4. 

<i^S.#(124)ol £^1(144)51- ^^^1 :^]2 :e.^#(122) ^^fl ^^^flfe, I^Sf^ 

(124)^ £^1(144)2]- ^^1-^. ^ ^^^1^1^ £E^ 'yr^i^l^ ^#-2.^ ^]^^^ ^ 

<85> ^V^, ^^£#(124)^ S.mi4A)^ ^^l-e-cf ^^711 ^>^^s:l-ji;^> ^}7]^. ^^]. 

(144)5q-fe cf^ ^^1-^5. ^^j^>Jl/^> i}^ ^^<Hlfe, :£^l(144)5q- <i^:£#(124) Aj-ol 
oil i^^lsl^l ^c^#ol Ti}^^ ^ 014 

<86> A^V7l 43 ^^#(126)^ -^1-71 i^l(144)S!l- ^12 11^^^(122) nf^^cf. ^Vy] 

^13 iJ:f'(126)^ TEOS(Tetraethylorthosilicate) ^e]^ 'ilrsl-l-S <5]^<H 

€ ^ ^4. -^7] <i^£f^(124)Sl ^^igofl^ *i^'a:f^(128)4^ ^«fl 

<87> A^V7i 'i^^^>f^(128)^ l-eflolH(120)l- o]^^ t^^oj^.^^^ ^c]]a^ 

-Srii ^^-^S. ol^o^^cf. ^^'a:#(128)^ ^13 :asf^(126)2l- 
f^(124) ^011 ^>7l ^^1-^* ^7li^^o.^>H 10 ~ 50m ^]^^ 
S. ^^^^4. ol» ^13 ^J:#(126)4 ^^£#(124) ^ofl^ ^^1-^^ ^ 
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7liE^-i- ^lS#(seed layer. 127)ol o>€€c|-. ^7] ^1 = ^(127)^ Hi- Hfe ^ 

<88> o]s>^. :y-ol, ^^o_s. o]^c>\^ ^^^'LV#(128)^ £^ ^^oil 2l«fl -^J 

ns. ^ ^cf. tcl-E^-^i, 'i^^^>f^(128)^ jL3z}-alo.s. ol^ol^ oj 

4^#*>fe «>5!f ^<^1 tilJE^ ^ ^oli- 7>^ ii#(138)^ ^^^^ ^ ^cf. ^ 

^tl- ^o], "E-^M ^^1-^ ^^711 ^>^^^>7l7V ^?4:^V^S ^ 

<89> olei*> l^^^f^Cm)^ *1B-1(142) ^ n ^-i- ^]^S. ^^t}^ 7]^^ 

cf. ^. °ja7l- ^1E^(142) ^ n ^^<H1 ^^^>fe ^^£^-(124)^ -i- 

^ 71:^(110) ^ <g^^f^(128)^S ^-£5]o:| ^1^^ ^^^€4. , ''JH7> 

^<^1 ticf Bi!].^ «J-^ol ol^ol^lji 2^#(138) ^£7> ^o>;^l7ll £1:5.^, fe^ ^ 

<90> ZLE]J1, i:.^ l-eflolB(l20)ofl^ oj 3 ( 132)S-^E-1 0^3^ S#^l-7l 

• i^#(138)<^l ic^(138)^ ^11, ^12 ^ ;^13 ^S.%^(121, 122, 

126)<^1 ^>-^ i^#(138a)izl-. <i^-t}:^(128)<^l i^#(138b)S. o]^o]i^ 

4. ^7] ^>:^ i^#(138a)^ ^^<^1, i^#(138b)^ #^ 

<9i> olel*v i^^(l38b)^ -^7]t!:.w>sq- ^o] ^t?]^ 7>^ ^I^^^Vf^ 

(128)ofl n. ^ol* ^^§1 ;a7l] ^ 9X^] ^cf. al-e}-A^ . ^^^(133)^ 
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S#S]fe 0^3. ^j^^^o] *J=4^^T:f. ^, 0^3. 71:^(110)011 

atlr* ^^-^ i^#(138b)^ n^]^ ^o] oXo^E-S., -6-^1 ;^-l*J-ol ^ 

^£|ol -S^^lo^ ^iE7l- "tfil-^lTll ^Cf. Ol^ ^Ml^l-Tll ^'^^f^. -f-tll 

^ = ^ tilt!- ^i*^^ -^.5.2] cjig ^^6\] Sl«ll ^^JSji^l. m§l o.^ til-;go^ 4;^!^ 

oil ^^wi^ithcf. ttj-Ei-A^, ^ ^^oiM^fe <yasi ^^^1-fe t#(i38b)^ # 

>H ^o^--^ i^#(138b)^ #^^0.^ 7l-'3Ai H ^;gol ^o>;^l^ Eflols] ^^Vo.^ ^ 

^^^^cl-. <^H1 4el-. ii#.(138b) ifl^ -^^1 ^■l^J-'^l ^^51 <^11- -i-«ll S.#slfe 
5l7l] ^cf. 

£ 5^ £ 4011 £Al^ ^^ojll- -£^1*1- ^^£<^14. ^7]oil 

A^. i 4011A-1S1- -^o^*V %V^«.s^ ^^^A^l- 7}^^A^. 

S. 5» ^S^V^a. #efl<>lB(220)oll ^^^^ ii#(238)^, ;^]1, >5ll2 ^ /*1]3 JS. 

S#(121, 122, 126)ofl ^^^^ ^?lPl ^-a-^ ^V-^ i^*(238a):2l-. 1^^Vf^(228)oll 
€ tflolsl ^>^Vo^ i^^(238b)S. oj^oj^cl-. ZLSlJL. sr}-^ ii#(238a)oll ^ '=>^3. % 

Bl(132) ifl-^S ±^ ^^ol 7>ol = (229)7> ^^^^cf. tcfel-A-l, ^rV-^ i:,^ 

(238a)^ 7>ol^(229)oll =l ^ol7> ^^l^lTll ^irf. 

olsq- ^01, 7>ol^(229)7> Dl-^sl^ :i^#(238)^ ^^1 ^ol7l- JS-Cf ^ol;^]7l| 

S\o]^ ic#(238)-i: *«ll £#sl^ <y3 ^^^s^ ^^.^^ol j^cf ^^o] cj^^^ o. 

ttll-21 ^^l-ol ;«il^^ ^ Sl^ol, ^^o] ^^tfl^l^ c^-^ol oj^cf. 
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<96> olsHl>^i^ :£ 6a ^:^] 6cl- %^^}^ ^ ^^^H ^JH^ ^^H«llS-*>fl>H '>^3. 

7} ^m^^-t ^^t\7]S. ^Vcf. 

<97> r^T] s. 6al- ^2it}r^, oj^^ %^(132)S>\- ii#(238) ^J3(150)7> p^K^^ 

^^o^EfloflA-^, £^1(144)1- ^lEi(142)ofl ^El]2l ^^7> <el7>£l^ ^lEi(142)<^l^i 

«gol ^>^5^4. ■&lE-1(142) <i>HflSl ii^f^(121)* ^^^1(132) 

vfl^^ «^Ja(150)S. ^^SlJI. o]oil ic^sl- oja(150)7> til^^H tt11-(160)o] 
^5^^^ Hll:(160)^ Tjl^^o] ^^d\] oj-e^. 3g^v^l-7ll s]^, oloi] ncfe} i^#(i38) ifl 

-^^ ^JH(150)^ i::^(138) ^^o_s. ^B^ul-7>711 ^cf. o] nil, Aj-a. x3^^(i38b)ol Bflolsl 

<98> olo^A-l, £ 6b» ^S^V^a, Wll-(160H ^iflS. ^l^^Hl^i <y7>^ci ^^1- 

^l-^^>^, all-(160)^ ^^^Cf. a]], ^«B1(132) vflofl^ a-oj-ol 

Til i^#(138) 1^-^^ *^J3.(150)^ ^^^(132) vfl«-S. 5ll-o> ^tI] ^nf. 

^^1<=H1 i^#(138) ^i^S. slsfl ^^(I50')sl ^^S.' 

i^.^(138) ifl-^Sl <>JH(150)5J1- ^e)Sl<H £#€4-. 
<99> oj^ «-^^(150')<^] ^ i^#(138) vH^<Hl ^^^5l^/^ja(150) S.^^ tHiuli 

^^tt1(132)^-^^ =14. ^1 °fl, ^ ^^^'^Hl^i^ ii# 

H(120)<H1 ^^^1 ^ i-^(i38)ol ^^^^c] oXjO^s., tjfl^^^H^o^ 4:5)^ 

(138) i^ofl'^i'?}: <^l^^^l7il ilJi <ya. ^^tH(132) tfloi]^/].^] ^£ls:>;^l ^^cf. ^^^^ , <=Q 

3. ^«tH(132) 5^1 7] 7> -H-^tJ^^ Dllul^^^o] >^j-E]]So:i 

3f^j<Hl^-]^ ^^(150- )S] S# ^ *lEni42)S!]- ZL ^^oil 
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(124)21- ^^'a:#(128)^ l-tfl ^££1<H 71^^(110) EEfe S]^S. ■&]Ei(142) 
sq. ^.1^(138) ^ H ^^S] ^i7> HHl-STll ^of^^lTll ^cf. 

<ioo> cf-g-o.^ £ 6cl- <=>^3. ^^1^(132) -^^a-o] A>e^-;^l7ll s)^, 

(138) i^-^<^l ^^^5]<H DilM^i^rfioil ^-g-^m '^Jadso)^ i=fAl 

i^#(138)^ #^ ^^^0.5. >^^^>7ll ^cf. o] ufl, >^v«. i^^(i38b)«^l tflois!]' ^>^o. 

S. S\o] OXO^B-S., <^JH(150)S1 ^£7> iCf l:5l-;<l7fl ^^ol 0X10].^ o]6\] nj- 

5^- ^fltH(l32) vfl-^^ ^ll'^(134)^ -i-*)] oja(150)^ cfA] ^fl^^^cf. 

<^J3(150)^ ^^o] ^^S\o] 3.7]^i^S. ^Mtb ^^i^] '^I 

^f-goflA^H. <i^£#(124) ^ ^^^V#(128)# ^«fl iJ-^o] o]^o]7]7]] ^o] ^^ 0.5. 

<102> s. 7 Lfl;=^l £. 170. ;£ 4oi] ^ ^Vi^ofl itj-^ <a^l^ oja^ H^B«fl:E.S) U]- 

<103> ^x-], 3£ 7^ ^S^l-^a, ^ ■^^I'^loflH 7l4ar(110)o.^^ no]^i\^ tJi\^ 300 

~ 500/aii -T-^lS. 7>^^l-oi Af-g-^Cf. ^s^s ?flol5i1^ tiVjt^l ^^>^ ^12:^1 ^s] 

>^>-§-5i^ cfl^A^^y-ofl ^3!\.^o]^, 
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<105> n^JL, ^H]^ 71:^(110)3] Aj-^ofl a.Jlf^(121)* ^^^tb^f. ^7] 

Ji^#(121)^ 71:^(110)^ ^i^oll ^S]^ ^s^^ ^51-1-* f^^^^^^>«| 

<106> ojo^^-l, 7)^(110)^ ^v^ofl ^A^^ :i^f^(i2l) ^oi] ^)Ei(i42)l- ^^^tb^-. 

^o^7l *lEi(142)^ >fll ^^#(121)5] ^S^oll l-^l-o] £:sg^ S-e:) ^e^s, ^S]A>ol 
^. E]E].^ ^^1- SEfe El-^f- ^2H-(tantalum nitride) 

^^1^ 4^ oil- sflE-l^^o.^^ ^ oic].. ^^l^o. 

(LPCVD; Low pressure chemical vapor deposit ion )ofl 2]S|| cflef 0.5 ~ 2fm ^^S. 

€ ^ ^-^ol. fJr^l- ^iJil Ei ^ (sputter ing)oll 

«fl cfl^ 0.1 - 0.3jam ^^^1^ ^ 9X^. o] 7.]^^ ^<i^ls] ^av ^^^1^, «lEi(l42) 

^^(121)3] ^ai^oj] ^av^ ^I^J- ^^^Ife, SSi^Via^q- i:£efl^l>2B» <^l-g-t!: 

<i07> cf-S-o.^^ H g6\] ^^,]^ ^oi, :a.^f'(i2i)4 *1EK142)S] 4^^011 ;^l2 
-a^f^(122)-i- ;^12 :e.^#(122)^ ^2^^ >^s[^ ^a)^ ^ 

51-1-^ cfl^ 1 - Sum #a^^^S-'^ <^1^<H^ SZ^f. ojol^-l, ^12 iS#(122) 

■i- -^^^o.^ <^2]-^H *1E1(142)S] <a«.^, ^ £ 9^ ^^lofl^^ £^1(144)4 

ic^^lT-l^ ;*lll ^^#(Ci)^ ^>^^*)-Ji,.;tll2 21 J:#( 122)4 i:£#(l2l)^ 
^^V^ o.^ 71:^(110)^ 'U^^, ^ 5.9^ ^^£#(124)4 
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ic#Al7]^ ;*112 ^^#(C2)1- ^1-71 ^ >*il2 ?i^#(Ci, €2)^ 

<108> 9^ 42 ii:£#(122)S^ ^^^6]] £^1(144)51- *I^£#(124)^ ^^Efl* £ 

Alt!- S^olcf. ^^1^-2-^. i^fl(144)2f <i^£#(124)^ ^ #^ ^ 

3i]E-i^^o.^>H -^Aiofl ^A^€ 4^ $14. :£^1(144)S!|- l^iEf^Cm)^ A^s. 

£^1(144)^ m ?l^*(Ci)l- ^lEi(142)S!l- ^^51 

^, 1^-£f^(124)^ ^12 ^^1-(C2)^ -i-^ll 71^(110)4 ^#^4. 

<109> ^V^, 'i^iEf^(124)Sl ^^^lli- £^1(144)21 ^^1:^4- ^^711 ^yjlT]- ^>7lM- <i:^H 

f^(124)# o]^^ ^^--^^ 5.^1(144)4^ ^^^S. §>jl4 «m ^-f , £ 

^1(144)4 'i^-£f^(124)^ ^4 ^^s:>7ll ^o^Al7lji^> ^-^oim. £^K144)« ^ 

^^^tlr ^'^ll 'i^£#(124)* ^A^^ 01^-. jiTz]- ^Ml^Ml ^^^^fig, i 89] ^Tjl 
'^]^^ ^11 ^^*(Ci)^^A^^H £^1(144)^ ^A^t!: ^, £^1(144)4 ^l2 :as#(122) 
4<H] ^^#(4,£^1)^ ^^^tb4. ^12 ^J:#(122)4 -^^tb -i-^t!: 

^ oil 5)1 ^A^^ ^ oicl-. olol^-l, ^^#4 ^12 ^ ^^f^(122, 121)* ^^H-^ 
S. ^z^-^^H ^12 ^^*(C2)* ^^^^>4. "i^£#(l24)* ^^7]^ «j-*^4 ^"^i 

^ iJ-^^s. ^A^t!-4. ^sl^, :£^1(144)4 *i^£#(i24) Ai-oiofl ^o^f^o] 711711^4. 

<iio> i i 90^ ^jzf^ ^s.^<>\] m :a.J:#(i26)-i- ^A^tb s.^]^ 5J°14. 

^^1^-^S, ;^113 ^^#(126)^ TEOS(Tetraethylorthosilicate) ^sj-l-* 1-4^4 
7]^^^-^iPEO/D; Plasma enhanced chemical vapor deposit ion )<H1 4^ cfl^ 0.7 - Ipm 
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£ 11^ i^*(238a)^ ^^^^ iEAl^V ^ojuf. ^>«. i^#(238a)^ ^l^i 

(142)^ <^>^o.5. oji^cfl 16 ~ 40i[^ ^^^S. m ^^^(126), 

(122) ^ ;H11 ii^f^(121)^ ^-§-^^«^1^^2^-'S(RIE; Reactive ion etching)«^l ^tfl 

i£ 12<^1 S.^]^ w>Sf ^o], ^V". i^#(l38a)^ ;^ll sl-^^f^CPRi) 

# %^^^l^cf. £ 115^ ^^igoil iS.efl^l>iSl- Sitl: ^ o]^ 

2flE^^*H i^#(138a) ^-^<^1 5L£efl^l:iH^ ^7^^ 

cf. ^^71 cfT^joi ^3].^ ^S'S'^l ^7l£^^ ^tb ^l-Bf^Cseed layer, 127)^ 

(Cu) is^E-l^o)] cflef 500 ~ 2000 A Si ^^^11^ ^2Vf-^^>H ^l^o^^ 

£ 13^ ^-^ ^^^^M ^t!- ^12 5l^^^(PR2)^ ^^^tt ^o^Hfll- SAltl- 

nf. ^^l^jo^, Al^#(127)Sl ^^i^oi] 3£S5l];^liBl- JESt!- ^ <^ll- 3(|E-1^^H 

15^1 138b) ^^<^1'?> J£J£Efl;^liB* ^^Al^cf. S^efl^l 

^^^^ ZL ^^^o] ^oW^ Efl<^l3l ^^-^S. ^^^^slfecfl, o]^ 

^^^oi]Ai Aj-a. x^^(i385)^ ^12 Sl^<§#(PR2)S] S>7il ^ 

Eflolnl ^.^i-o] 5l>«f^(PR2)^ SSell^^liBSl a^o.^-^Bl dt^ o]:^ 
Sl<H ^d^l^ 5LS.n>:ii3-i- -i-Sll 5L£Ell^l>iBl- ir^^^l^l^^^ i^^Cproximi ty 
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exposure)ofl o^sfl ^^j^ ^ ojrf. o] ^4. :g):i5]jL, olofl 

al-el- i^:^ ^^s}- ;g;^l^.ol ;gxl.^l7ll ^^^^nf. 

S. ol^o^^ <i^^^V#(128)^ ^^^t!:i=f. *i^^^(128)^ ""^^^ 

cfl q^(Ni)o]i4 ^4 ^o] ^± ^1^^(127) S^oil ^7li^Al7^^ cflg^ 10 

^ 2^#(138b)2] #^ ^^^ol ^^^Sl^ ^om^] <i^^#(128)<^l ^^^£1^ ^1^ 

'^l^i f^^^cf. ^1 I'^^f^ (128)^1 -^-^ ii#(138b)^ ^oli- ji5lsr> 

<ii5> ^7]^^o] ^s.^ <i^'t]:f^(128)^ n <^>efloil ^a^^ #^f^-t^l 2] 

«fl ^711 ^cf. nl-el-Al, s\-^7]:^]^ ^^XCMP; Chemical mechanical pol ishing)<5fl 

9]^ <i^AV^(128)^ S.^-^ ^^^-^ ^ 9X^. 
<116> o]o]A^^ ^A^-g- ^}2 2:)A^^(PR2)4, ^12 Sl^5f^(PR2) <^l-2fl^ ^j^f^ 

(127)4, ^^iHg- ^11 2lAj3^(pRj)^ Aizl-^vi:f. ne^^, £ isofl 

wV^^I- ^-^^ ii#(138a):2)- Bflolu] ^v^Vo^ i^#(138b)<^l 

'a^slol ^^(i38)o] ^A^slJL, 44^^ l-^f^o] ^#51^1 ^1^<H^ #2fl 

clS(120)7]- ^^j^cf. 
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<ii7> ^V^, >^l-7l 138)4 *i^'a-f'(128)^ cf-g-sf ci-Tjl^ 7]^ ^£ 91 

Cf. 12^1 i^#(138a)2l -fi-xCll- 5^;i5^(pRj)^ ^^^^V 

7l ^<H1. S. lie] ^311-1- ^S^oi] ^7lH^^ ^1^#(127)* <=>]o]^], 

m s\^i^(PRi)^ iL#(138b)2l ^tt ^12 S1^5^(PR2)* 

(128)^ ^^^tb ^. 51-^71 ;^1^o1dH1 'i^<LV#(128)^ ^^^^l^cf. ojoi 

^i, ^^1 >^12 5l^5f^(PR2)4 ^11 ^^S^iPRi) ^ ^11 5l^5#(PRi) <>}^ 

Al=f^(127)^ ^^^1-^ £. 15«fl iA]^ Hl-s^- i-^(i38)4 # (120)71- 

<ii8> :£ 16^ 71:^(110)31 S^^ofl iL^^ 5^01^1 ^fltH( 132)1- ^^^tb £^1 

^olcf. 033^ ^fltH(132)^ i.^#(138)<Hl 9]n hL%^ 7l:S:(110)^ ^^^^^ ^^-^^^S. 
^ ^'^^^ ^ Sl^. ^^1^-2.^, XeF2 7>:i BrFs 7}^^ ^2^7}.^iS. A>-g-*H 
7^(110)^ ^RV ^*?]: ^^^zl-tVi:!-. ZLE^^ £Al^ w}9[ ^ol, ^olsi}. «V;gol cfl 
^ 20 ~ 40/fln^ ^^^^ '^Jai ^^tH(132)7> ^^^^^cf. 
<119> i 71:^(110)^ HH^-i: <^zl-^>al t,)| u| 3.^(136)5]. 0J3 ^1]^(134)^ ^^^^ 

>a-Efl* £Alt!- ^olcl-. ^^l^o.s., 7l5a:(110)Sl tifl^ofl .blzl-^ <^^^ tb^^m ^^l-nV 
^31- ^^^10: ^, 71:^(110)^ ofl^l^^S TMAHdetramethyl Ammonium 

Hydroxide)* ^l-§-^l-<:^ ^<!=1^4^>^, ^^]^ ^^1 ^^^1 ^^\^ ffl M#-^( 136)71- 

^^^€cf. °l]M#^(136)^ 71^(110)^ «11'S^ o]n^A^ ^^^^ 

^£ ^H^^. °imi-^(136)7> ^-^^^ 7m(110)Sl afl^oil ^11^(134)^ 

S}^ ^2^u}^^3,^ ^^^fV °liq#= (136)21- ^^iH(132) Al-olo] 71^(110)^ tiJ: 
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o ^ 



^11^(134)^ 7m(110)Sl >^^2ioi]A^ ii#(138)^ ''^3. ^^tH(132) w>^S] 7]s^ 
(110)* ^z^-^H ^^^^ 

(138b)ol ^^^S. o]^o]^ 'i^>!LVf^(128)# 7>^ t# 120)1- 

<i2i> £ 18 tfl^l £ 20^ S. 5«11 i^l^ l-efl^lH* 7>^ <^J5L^ w> 

<122> £ 5ofl #eflolB# 7>^1^ <^JH^ HfiH^S.^ ^I3:«j-^€r 7>o] 

59] 229)» ^^^*V^ ^^17> ^7l-£l^ ;^l5q^l.j7^ ^^^V £ 4ofl J£A]^ oj 

o]E.7} ^^^^ ^:^], ^ s. 13 S. 17<^] S.^]^ ^:^]S. -^^*>nf. , o] 

^Hl^i^ ^>c,l^-i- ^^^S. ^'^^>7lS. ttcf. 

<123> :£ i8ofl iA]^ ti>sf ^o], i 9o\] ^A]^ cj-T)! ol^cHl ^lEi(i42)^ <y:^o.^ c^l^ 

cfl 16 ~ 40i:/in ^^©.S >112 ':a.^f^(122) ^ 4l 2iX#(121)^ ^^-§^^^ ^ 

^(RIE;' Reactive ion etching)^!! S]«fl oju^A^ a^z^-§>31, o]o]a^ 7l:&(llO)# ^'U^ 

^^S. ojwJ-A^ <^z]-sr>oi ?i<^l^ #(221)* ^^^ttcf. 

<124> cf-i--^^. -£ 19<^1 S.^^ w>sf ^o], i iss^ ^2].^ ^it^oil ;^13 ii^f^(i26)* 

^^^tbi^. m -^is:#(126)^ ^^tb w>sl- ^o] «^l^cfl, TEOS -y-^l-*- €b|-^p> 
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7l^^#^i-^(PECVD)<Hl cfl^ 0.7 - 1/an -^^^1^ ^^^^S.^ o]^^^ ^ 9X 

cf. °fl, ^(221) vfligofl TEOS -Jd-^l-^ 7>olH.(229)l- <sl-f^7fl £) 

D^, o] 7H^(229)fe s>-^ iL#(238a)^ tb^^^Ml ^13 ^^f^(126) 

# -¥-^210.^ ^z^-^H ^^:£f^(124)# i:.#Al7lZL, ^(221)^ al-^^^ ^^sV<^ 7] 
^(110)^ 

<125> tl-^, ^7] m .aJ:#(126)^'>^l ^^^tl- ^<=H1 ^7l 1-(221)^ ^^^^ ^S. ^tq-. 
<=>] ^^<H1^, 7Vol^(229)l- 31-71 1-(221) ;«113 ^S.%^il26) 

<126> nl-i-^S., £ 20<H1 wl-Sil- ^ol, 71-01^(229)011 tb^^ ^V-^ 

(238a)sl i:£efl;^liHS- ^l^o^^ sjA^f^CPR^)^ ^-^^^1^ ^, ^^t!: «>fil- 

^<^1 ^7l£^^ ^tl: Al = ^(i27)^ ^^^tbcf. 

<127> olol^l, i 13 ull^l S. 17^] £Al^ ^Til-i-^ Tl^lTll s]'^, i 5ofl £Al^ «l-4 ^ 

ol 3:>-^ ii#(238a)<Hl 7H:^(229)7> ^^j^ '^Ja^ S^H«^1:^7> ^^^^t)-. 

<128> ol^^V ^ ^t^o^ W>^^*V ^^Hl## >a-^11*l ^d'^^^l'Lh ^ ^^'^Sl oHl 

^^s]^l ^""^^ ^ ^-f-?!: Bl-^^Hl7l- 7>^s>cl-. <^]?ii:}l, ^ ^'^<^lAi 

H^l = ^ 21- ^^^^>7l ^^1] Af-g-Sl^ 1-^^ <^]^1S1>^1 AV-g-^ 

SI^-. ^, 7m^ aVcA] ^s^^ol 6>qBl-:E 7>^^^ol cf^ cfl^l^ o;^j7 

^>^Sl. ^TlHlA-l c^lAl^ ^^1^ ^1S€ HflH*llH7> ^J>^ValO.S. 
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